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Preace

This report is a summary of accomplishments and undertakings
and not a catalog of activities. Composite end results are empha-
sized and details concerned with their attainment are omitted or
abbreviated. The absence of specific reference to cooperating State
health departments, PHS Regional Offices, and other collaborating
agencies entails no depreciation of the contribution of each to over-
all accomplishments. Reports of the activities of individual States
and Regions, particularly malaria and typhus control in States, in-
cluded in previous CDC Activities Reports have been ommitted this
year in order to avoid burdensome repetition. Composite statistical
summaries of malaria and typhus control operations reflect activi-
‘ties within the respective States. Failure to record the varied activi-
ties of administrative and management units does not mean that
the contribution from that quarter was small or unimportant.

Information presented in this summary was abstracted from reports
prepared by the component mits of the Center, Regional CDC Repre-
sentatives, and cooperating State health departments. The material
has been organized as an integrated account of CDC operations,
using the topical approach adopted in 1949.
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INTRODULTION

The Communicable Disease Center, organiza-
tionally a Division of the Bureau of State Services
of the Public Health Service, primarily is concern-
ed with assisting State health authorities in the
control and prevention of communicable diseases.
Headquarters and major installations of the Center
are located in Atlanta, Ga., but operations extend
to all of the States and Territorial possessions of
the United States; and specialized installations
are located outside of Atlanta, including Tech-
nical Development Services, Savannah, Ga.; Virus
and Rickettsia Laboratories, Montgomery, Ala.;
Western CDC Laboratories, San Francisco, Calif.;
Office of Midwestern CDC Services, Kansas City,
Kans.; malaria observation stations in Newton,
Ga., Manning, S. C., and Helena, Ark.; nine field
training centers in strategically located cities in
different sections of the country; and a variety of
investigative projects in a number of States.

The internal organization of the headquarters,
as outlined in figure 1, is along professional dis-
cipline lines, and includes an administrative com-
ponent which is designed to free professional
personnel of management and other administrative
routine.

Operational control programs, usually in coopera-
tion with State and local health departments, are
implemented through “CDC Activities organiza-
tions”’ established within the respective States
under the direction of the State health officer.
These organizations are supported jointly by the
Center and cooperating States, and undertake con-
trol activities in accordance with specific plans
previously approved by the cosponsors. Center
personnel detailed to assist the States are subject
to the supervision of State health officers.

Liaison with State health departments is main-
tained through CDC Representatives assigned to
Public Health Service (F'SA) Regional Offices.
These CDC representatives provide consultative
services to States, particularly in field training,
in insect and rodent control, and in procuring
training aids.

During the past year the Center staff, including
professional, subprofessional, administrative,
crafts, custodial, and protective, approximated

1,500 as compared with about 1,800 in 1949. This
decrease is attributable in large measure to the
reorientation of Center activities whereby empha-
sis is shifted from participation in operational
control programs, which require large labor forces,
to improvement of and expansion of epidemio-
logical and laboratory services to the States. In
many instances State and local agencies have
augmented operational control program contribu-
tions so that their scope has not decreased in
proportion to curtailment of Federal support.

Investigative projects, field and laboratory,
carried on by the Center, unlike operational con-
trol programs, are under Center aegis although
often they are in cooperation with State health
departments, other Federal agencies, private
foundations, and medical schools.

Although the headquarters organization follows
professional disciplines, Center epidemiologists,
laboratorians, physicians, entomologists, engi-
neers, and other specialists are welded into teams
and their combined skills untilized in providing
the answers to questions State health officers
encounter in combating communicable diseases.
These teams, each in its respective field, are
employed (1) in studies and investigations, field
and laboratory, in quest of new information about
communicable diseases and their control; (2) in
improving control techniques and equipment, and
in developing new ones where needed; (3) in
refining new techniques and methods, and reduc-
ing them to practical control formulas; (4) in
transmitting new information and improved control
methods to State operational personnel through
demonstrations, manuals, and training aids; and
(5) in providing training opportunities in communi-
cable disease control and the production of train-
ing aids, including films, filmstrips, slides, and
manuals, for use in training programs.

Thus, Center activities embrace the general
fields of operational control programs, investi-
gations and studies, laboratory services, and
training services. Since all are directed toward
the over-all objective of providing the States
with information and tools that will help them do
a better job of coping with communicable disease



problems, the closest coordination is practiced
both in the planning and in the execution of the
several projects. And as problems to be met
change, techniques for meeting them are changed.

The Center also is the component of the Public

Health Service responsible for assisting States
in handling the public health aspects of nonmili-
tary catastrophies such as hurricanes and earth-
quakes, and in dealing with epidemics that ex-
ceed the facilities of individual States.

OPERATIONAL (ONTROL PROGRAM

Control activities herein reported were carried
on jointly by the Communicable Disease Center
and the cooperating State health departments in
accordance with predetermined policies and tech-
niques. In malaria and murine typhus control, the
two major operational programs in which the Cen-
ter participated, control activities were adminis-
tered through “CDC Activities’’ organizations
established in State health departments under
the supervision of the State health officer. In
general, CDC provided trained personnel, equip-
ment, assistance in training State and local op-
erational personnel, and laboratory diagnostic
services. State and local agencies provided labor,
materials, office and warehouse space, and in-
cidental items. In malaria control, the Center’s
centribution amounted to about 50 percent of the
aggregate cost and in typhus control a smaller
percentage. Method of financing and operational
details varied from State to State. In some States,
householders receiving residual spray treatment
for malaria control were charged a fee to provide
local contributions, while in others local bodies
appropriated the necessary funds. Other opera-
tional control programs of a less extensive na-
ture were supported by the Center through the
contribution of personnel, specialized equip-
ment, training services, and laboratory diagnostic
services,

In areas where communicable disease control
activities were not of sufficient import to require
the establishment of ““CDC Activities”’ organ-
izations in State health departments or where the
nature of operations did not fit into the ‘‘CDC
Activities” pattern, cooperation with the States
was handled through CDC Representatives sta-

tioned at Public Health Service Regional Offices.
During the past year CDC Representatives were
in most of the Regional Offices throughout the
year, but in some instances liaison was main-
tained through the Regional Medical Director and
requests for assistance to State health depart-
ments were handled throuh the Atlanta head-
quarters. CDC Representatives in Regional Of-
fices provide consultation services, organize
and conduct training courses for State operational
personnel, process requests by States for partic-
ular types of assistances, keep State and local
health authorities abreast of facilities available
through CDC, and conduct surveys and studies in
support of State health department programs.
Figure 2 shows the location and boundaries of the
10 Regional Offices. Since the problems vary from
Region to Region, activities of CDC Regional
Representatives vary. In Region VI, for example,
each State embraced is within the traditionally
malarious area and malaria and typhus control
operations are carried on through ““CDC Activ-
ities’” organization at the State level. Region VII,
on the other hand, embraces the Missouri River
Basin where extensive water development projects
are under way and where investigative studies are
being made of encephalitis problems. Thus, in
Region VII problems are of a nature that prompted
the establishment of the Office of Midwestern
CDC Services with functions far different from
those of the CDC Representative in Region VI.
Likewise, because the problems in communicable
disease control are different, the CDC Represent-
ative in Regions I and II are different from those
in Region VIII. However, in all Regions there
is need for training of personnel at the State and
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Table 1

SUMMARY OF DDT RESIDUAL SPRAY OPERATIONS
FISCAL YEAR 1950

Number Pounds Pounds* Man-Hours Pounds Man-Hours Man-Hours
Counties |House Spray |DDT Chlordan % DDT Per Per Per Pound
State Operated | Applications | Used Used cnC Local Local |Total Application | Application | DDT
Alabama 26 77,931 75, 359t 2,507 67,678 g 33,135 | 32.9 100,813 0.97 1.29 1.34
Arkansas 48 65, 220** 88, 406 10, 288 45,902 | 83,772 | 64.6 129,674 1,36 1.99 1. 47
Florida 22 40, 344 61,252 0 5,781 | 42,966 | 88.1 48,747 1.52 1.21 0.80
Georgia 34 109, 227*** 89, 310 4,496 24,165 | 70,803 | 74.6 94,968 0.82 0.87 1.06
Kentucky 10 5,984 10,371 1,790 4,120 | 15,524 | 79.0 19, 644 1.73 3.28 1.89
Louisiana 15 38, 584 49,275 0 19,236 | 39,331 | 66.9 58,767 1.28 1.52 1.19
Mississippi 24 109, 233 138,642 5, 366 24,288 | 97,911 | 80.1 122, 199 1.27 1.12 0.88
Missouri 12 24,029 29,873 0 14,683 | 31,828 | 68.4 46,511 1.24 1.94 1.56
North Carolina 34 53, 664 53,864 345 8,809 | 47,884 | 84.5 56,693 1.00 1.06 1.05
Oklahoma 14 34, 334 41, 270 0 3,864 | 34,206 | 89.9 38,070 1.20 1.11 0.92
South Carol ina 46 171,716 197, 577 337 13,750 | 184,546 | 93.1 198,296 1.15 1.15 1.00
Tennessee 13 26,888 35,417tt | 5,397 9,651 | 25,880 | 72.8 35,531 1.32 1. 32 1.00
Texas 34 85, 355 75,770 0 42,599 | 77,293 | 64.5 119,892 | 0.89 1. 40 1. 58
Total 332 842, 509 946, 386 30,526 |284,726 | 785,079 | 73.4 | 1,069,805 1.12 1. 27 1.13

*Experimental projects included.
**Excluding 1,760 premises treated with chlordan.

*s¢Excluding 2,560 nonresidential premises treated with chlordan.

tExcluding 19,293 lb. rosin-based DDT.
methoxychlor

ttExcluding 1,854 1b.




local levels and CDC Representatives provide
assistance in training, in surveys, by providing
consultation services, and by acting as coor-
dinators in matters pertaining to communicable
disease control.

A noticeable development during the year was a
curtailment of CDC participation in operational
control programs, particularly in malaria control
operations. Factors contributing to this develop-
ment include: (1) increased proficiency and capac-
ity of State and local health departments to
handle malaria control; (2) decline in the inci-
dence of malaria; (3) curtailment of CDC funds
available for operational programs; and (4) re-
direction of Center activities in order to give
added emphasis to research and investigative
studies, particularly in the areas of epidemio-
logical investigations and laboratory performance
evaluation. Thus, while the Center participated
in operational control programs to a lesser degree
during 1950 than in previous years, it continued
to support State and local health departments
in the control and prevention of communicable
diseases through consultation services, by ac-
cumulating more information about them, and by
developing more effective control measures and
making them available to State and local agencies.

MALARIA AND MOSQUITO CONTROL: Fiscal
year 1950 was the third of a projected 5—year
program to eradicate malaria as a public health
problem in the United States. The eradication
program was conceived as a cooperative enterprise
of the State health departments of the malarious
section of the country and of the Communicable
Disease Center, and is a projection of the
Extended Malaria Control Program inaugurated
by the wartime agency, Office of Malaria Control
in War Areas, and continued by CDC.

In the malaria eradication program, as in the
extended program, chief reliance has been upon

suppression of malaria-transmitting mosquitoes,
primarily Anopheles quadrimaculatus, through
the application of residual insecticides,
particularly DDT.

Although occasional cases of malaria occur in
other sections of the country, 13 southeastern
States (Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, Mississippi, Missouri, North
Carolina, Oklahoma, South Carolina, Tennessee,
and Texas) constitute the malarious area of the
United States and control operations have been
concentrated in these States. Residual spray
operations, under the extended program, were
practiced on a county-wide basis in accordance
with a malaria prevalence formula devised from
mortality and morbidity data, and through epidem-
iological and entomologial surveys. During the
past year, and to some extent previously, control
efforts have been directed toward known or sus-
pected foci of malaria rather than on a county-
wide basis. This change from county-wide to
selective spraying was dictated by budget limi-
tations and because of a decline in reported mala-
ria permitted coverage of the endemic area without
sacrificing effectiveness.

Table 1 summarizes control operations in the
13 southeastern States during the fiscal year 1950
and table 2 presents a condensed summary of
operations in the same States for the period
1946-49. As indicated (table 1) residual spraying
was carried on in 332 counties in 1950, and
(table 2) in 361 counties in 1949, 360 counties in
1948, 297 counties in 1947, and 274 counties in
1946, Spray applications during 1950 totaled
842,509, a considerable decline from 1949 (table 2).
However, more attention was given to nonresidence
treatment in 1950 and since spraying was on a
selective rather than a county-wide basis, over-all
control results were not materially reduced. Chlor-
dan was used in 6 States in connection with the

Table 2

CONDENSED SUMMARY OF DDT RESIDUAL SPRAY OPERAT IONS
IN 13 SOUTHEASTERN STATES

1946-1949
Number Pounds Pounds Man-hours (Man-hours
Counties | House Spray DDT Man-hours | DDT Per Per Per Pound
FY Year | Operated | Applications Used Expended Application | Application [(DDT
1946 274 1,061,806 721,655 | 1,104,172 0.68 1.04 1.53
1947 297 1,277,989 1,046,000 | 2,070,342 0.82 1.62 1.89
1948 360 1,363,799 1,405,813 | 1,861,370 1.03 1.36 1.32
1949 361 1,055,503 1,262,283 | 1,434,084 1.20 1.36 1.14




In most operational States spray materials are formulated at the State level in a centrally
located warehouse. Above is the Greenwood, Miss., DDT and chlordan mixing plant which
prepares concentrates for all Mississippi spray projects.

regular DDT spray operations and also in certain
instances in other areas where DDT-resistant house
flies were encountered. Chlordan was used pri-
marily as an outdoor spray, but in some instances
was applied in portions of kitchens and porches.

Spray operations in each of the 13 States were
administered through ‘‘CDC Activities’’ organi-
zations established by and under the jurisdiction
of the State health officer and supported jointly by
CDC and the cooperating State and local units.
Figure 3 shows the ratio of Federal contributions
to State and local contributions for the period
1947-50. As indicated, Federal funds accounted
for 76 percent of the total cost in 1947, whereas
in 1950 the ratio was Federal funds 52 percent
and State and local 48 percent. It is interesting
to note that the State and local contribution has
increased as Federal contribution has declined so
as to maintain a total budget sufficient to sup-
port effective operations. This development is in
keeping with the basic concept which envisions
the role of CDC as one of helping State and local
units develop the capacity and competence to
cope with communicable disease problems, and
then gradually withdrawing from operational pro-
grams as the States are able to carry on alone.

Epidemiological reports indicate that malaria
transmission within the control area during 1950
was negligible in historically hyperendemic areas,

and the malaria appraisal program* sponsored by
CDC produced substantial evidence that currently
malaria is grossly overreported and that primary
malaria is rare in the United States today.

Entomological Evaluation: Since malaria control
efforts have been directed specifically against
mal aria-transmitting mosquitoes which enter houses
occupied by humans, effectiveness of control opera-
tions is measured by the extent to which houses
in the control area are kept free of malarial mos-
quitoes. In practice, measurement of effectiveness
is by inspection of randomly selected sprayed and
unsprayed houses to determine the presence or
absence of A. quadrimaculatus, the principal
malaria-transmitting mosquito in the control area.
Thus, table 3 shows by years and months after
treatment the results of entomological evaluation
of control operations in 13 southeastern States for
the 4-year period 1946-49, As indicated, the per-
centage of sprayed houses maintained free of
A. quadrimaculatus was 99 in 1946, 98.8 in 1947,
97.2 in 1948, and 98.9 in 1949, whereas percentage
for unsprayed houses was 87.3 in 1946, 72 in
1947, 83.3 in 1948, and 91.2 in 1949, It is inter-
esting to observe that although control was slightly
more effective 1 month after spraying, the indicated
control 5 months after spraying was very satis-

*See malaria appraisal, page 30.
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factory. Table 4 presents a condensed summary of
evaluation data for the same period showing by
years the ratio of the number of sprayed and un-
sprayed houses in which A. quadrimaculatus were
found to the total number of sprayed and unsprayed
houses. Comparison of percentages of sprayed
houses maintained free of A. quadrimaculatus for
the 1946-49 period shows a small but significant

difference from year te year. A like comparison
shows a more marked variation with respect to un-
sprayed houses. The latter is believed to reflect
the amnual variation which occurred in mosquito
abundance in the southeastern States during the
period covered. It is indicated, for example, that
in 1947, when only 72 percent of unsprayed houses
were free of A. quadrimaculatus, the mosquito
abundance was considerably larger than in 1949
when 91.2 percent of unsprayed houses were free
of A. quadrimaculatus, The magnitude of this
variation may be shown more dramatically by com-
paring the annual ratios of the number of unsprayed
houses inspected in which mosquitoes were found
to the total number of unsprayed houses inspected.
These ratios, as shown, are: 1949, 1:11; 1948,
1:6; 1947, 1:4; and 1946, 1:8. Thus in 1947, when
mosquitoes were considered to have been most
abundant, they were found in 1 house in every 4
inspected while in 1949, when mosquitoes were
much less numerous, they were found in 1 house in
every 11 inspected. Determined ratios for sprayed
houses for the same period show by comparison the
high degree of control realized through the residual
spray program. These ratios are: 1949, 1:91; 1948,
1:36; 1947, 1:80; and 1946, 1:100. The 1948 ratio
of 1:36 is clearly out of line and so is the calcu-
lated percentage of control (83.2 percent) for that
year, This deviation probably is associated with
the fact that in 1948 a certain amount of difficulty
was experienced through the use of substandard
spray formulations in some parts of the control
area.

On the basis of evaluation data, it is considered

Table 3

SUMMARY OF ENTOMOLOGICAL EVALUATION OF RESIDUAL SPRAY
PROGRAM IN 13 SOUTHEASTERN STATES, 1946-1949, BASED ON
51,878 INSPECTIONS OF SPRAYED AND UNSPRAYED HOUSES

SPRAYED HOUSES
Months After Number of Houses Inspected Percentage of Houses Free
Spraying of “A Quad.” in p. m.
1946 1947 1948 1949 | Tetal 1946 | 1947 | 1948 | 1949
0-1 6,018 | 1,546 699 | 1,069 9,332 || 99.2|99.2 | 96.9 | 99.6
1-2 6,739 [ 2,690 | 1,354 | 1,999 | 12,782 || 99.0 | 98.5 | 98.2 | 98.8
2-3 5,321 | 2,538 | 2,093 | 2,583 | 12,535 || 99.1 98.7 |98.2 | 98.7
3-4 2,974 | 1,578 | 2,102 | 1,977 8,631 || 98.7 | 98.7 |97.3 | 98.8
4-5 899 442 11,231 885 3,457 || 98.2 [ 98.9 | 94.6 | 99.1
Total 21,951 | 8,794 | 7,479 | 8,513 46,737 99.0{98.8 |97.2 | 98.9
UNSPRAYED HOUSES
|| 1,639 | 1,170| 1,021 l 1,311 | 5,141 “ 87.3 |72.o |83.3 | 91.2




Table 4

CONDENSED SUMMARY OF ENTOMOLOGICAL EVALUATION OF
RESIDUAL SPRAY PROGRAM, 1946-1949

Average

Sprayed (46,737 inspections) 1946 1947 1948 1949 1946-49
Percentage of Houses Free of

A. quadrimaculatus 99.0 98.8 97.2 98.9 98.7
Ratio of: No. Houses with

A. quadrimaculatus to Na.

Houses Inspected 1:100 1:80 1:36 1:91 1:74
tnsprayed (5,141 inspections)
Percentage of Houses Free of

A. quadrimaculatus 87.3 | 72.0 83.3 | 91.2 84.0
Ratio of: No. Houses with

A. quadrimaculatus to No.

Houaes. Inspected 1:8 1:4 1:6 1:11 1:6
Indicated Percentage of

Control 92.1 95.7 83.2 88.5 91.9

a reasonable conclusion that the program of sup-
pressing malaria-transmitting mosquitoes through
residual spraying was effective in the 13 south-
eastern States during the period 1946-49. And
although admittedly malaria case reporting was
faulty during the period and changes in the report-
ing system were introduced by some of the States,
all evidence indicates that a considerable degree
of malaria control attended the control of malarial
mosquitoes, Indeed, the malaria appraisal program*,
not yet operative in all of the 13 States, indicates
that malaria is nearextinction in areas that formerly
were hyperendemic.

water Impoundments: The proper construction
and management of water impoundments, ranging
in size from private ponds to major developments,
enters into effective control of malaria and other
mosquito-borne diseases, since improperly designed
and operated water impoundments promote mosquito
breeding. The Center, in cooperation with State
health departments, collaborates with the Depart-
ment of the Army Corps of Engineers by providing
guidance and technical consultative services de-
signed to minimize mosquito production associated
with impoundments. At the request of the Corps of
Engineers, surveys and reports were made on 19
projects located in 15 States during fiscal year

1950.
Assistance was rendered the Alabama State

¢*See malaria appraisal, page 30.

Health Department in the preparation of a film-
strip entitled ‘““Constructing a Farm Pond.” This
filmstrip presents basic mosquito control meas-
ures which should be incorporated into the design,
construction, and plans for management of small

ponds.
A survey of legislation bearing on public health

aspects of water impoundments revealed that in
most instances justification for such legislation
is based almost exclusively on malaria prevention.
In view of the decreasing incidence of malaria and
the increasing possibility that mosquitoes are vec-
tors of other diseases of prime public health impor-
tance, the Center during 1950 recommended to
States that legislation regarding water impound-
ments be revised to place emphasis on ‘‘safe-
guarding public health’’ rather than just on malaria.
South Carolina and Virginia amended their laws by
substituting this broader concept.

IRRIGATION MOSQUITO PROBLEMS: During the
fiscal year the Public Health Service and the
Bureau of Reclamation entered into an agreement
whereby the two agencies cooperate to the end that
proper steps are taken to incorporate health safe-
guards into the construction and operation of irri-
gation projects. This is of particular importance
in.States west of the Mississippi River where ex-
tensive irrigation projects are under way and where
encephalitis, suspected of being spread by Culex
tarsalis mosquitoes, is endemic.

Through the office of Midwestern CDC Services



Proper construction and management of water impoundments includes the maintenance of a clean shoreline
as shown above. If this is done, wave action will lessen mosquito breeding by suranding mosquito larvae
or washing them into deep water where fish cah destroy them.

in Kansas City, Kans., preirigation surveys and
studies initiated in 1949 were continued. The
reduction of mosquito breeding associated with
irrigation projects is recognized as a major prob-
lem requiring the cooperation-of all agencies con-
cerned with water development programs, including
the Bureau of Reclamation, Corps of Engineers,
Soil Conservation Service, Fish and Wildlife Ser-
vice, Public Health Service, State and local health
agencies, State water control commissions, and
county agricultural agents. Multiple cooperation
already exists in considerable degree and progress
is being made in reducing the hazard of mosquito-
borne diseases.

INSECT AND PEST CONTROL ABATEMENT
STUDIES: In view of the numerous requests from
States for information on enabling laws and insect
abatement districts, an extensive study was made
of existing State laws which establish the pro-
cedure for creating and operating abatement dis-
tricts. A detailed review of such legislation re-
vealed (1) a general lack of uniformity in the
content of the various laws, and (2) frequent omis-
sion in the statutes of certain powers or provisions
which are usually considered to be essential fea-
tures. This study also revealed that the majority
of laws limit abatement to mosquitoes; whereas

laws are generally more adaptable when they
authorize the control of additional pests, such as
flies, ticks, rats, and other vermin which affect
the public health., Based on this study, the Center
prepared a paper which enumerated provisions that
should, in its opinion, be considered in developing
legislation on insect and pest control districts.
It is visualized that this guide will be useful to
States interested in formulating abatementlegis-
lation or modifying existing statutes.

Concurrent Fly cControl: While designed for con-
trolling malarial mosquitoes, the residual spray
program has yielded a high degree of fly control
from its inception, a factor which has been impor-
tant in maintaining favorable public interest in
the program. This, in part at least, accounts for
the introduction of sticking agents to extend the
life of the residual in outdoor areas, for expansion
of spray coverage to include entire premises, and
for experimental application of newer insecticides
in areas infested with DDT-resistant flies. During
the past year, for example, chlordan was used for
spot spraying in some instances in attempts to
improve the level of fly control. However, the
residual spray program is operated as a malaria
control measure, and although fly control continues
to be an important by-product it has not been as



Table 5

RESIDUAL SPRAY PROGRAM
SUMMARY OF INSIDE HOUSE FLY COUNTS

Average Precentages of
Inspections by Fly Density
Groups 0-5 Months after
Density Group Spraying, 1948 and 1949*
0 |1-10 [11-50(51-100 [over
Flies|Flies|Flies|Flies |100
Flies
SPRAYED HOUSES
1948 25 |55 17 2 1
1949 13 | 47 32 5 3
UNSPRAYED HOUSES
1948 13 | 42 31 i 7
1949 g 1731 38 13 9

*June 1 to October 31

pronounced in recent years as in the initial period.

Table 5 summarizes available information on the
effect of the malaria control spray program in re-
ducing fly counts inside of houses during the years
1948 and 1949. Twenty-five percent of sprayed
houses inspected in 1948 were free of flies during
the period 0-5 months after spraying, In 1949,
13 percent of sprayed houses were free of flies.
Thirteen percent of unsprayed houses inspected
in 1948 were free of flies while only 9 percent of
those inspected in 1949 were without flies. This
would seem to indicate that the over-all fly popu-
lation was higher in 1949 than in 1948, a con-
clusion supported by other data in table 5 which
shows a lower percentage of inspected houses in
the 51-100 and 100+ fly density groups in 1948
than in 1949 in both sprayed and unsprayed houses.
In 1949, 3 percent of sprayed houses inspected
had 100 or more flies compared with 1 percent in
1948, and for unsprayed houses the percentage
was 9 in 1949 and 7 in 1948. In short, the residual
spray program has yielded appreciable fly control
though it cannot be considered a satisfactory fly
control measure.

MURINE TYPHUS: The decline in the number
of reported cases of human typhus, which began in
1945 with the initiation of intensive control opera-
tions in the more endemic areas, continued during
1950. Reports for the first 11 months of the calendar
year list 638 cases compared with 913 for the same
period in 1949, However, the infection continves

10

to exist among rats throughout the areas where
human cases were widespread and, since rats are
the principal reservoir of the disease, typhus re-
mains a major public health problem wherever the
rat population is high, :

Inasmuch as it has been demonstrated that the
most effective approach to typhus control is sup-
pression of rat ectoparasites, particularly the
oriental rat flea (Xenopsylla cheopis), principal
vector of the disease, control activities supported
jointly by CDC and cooperating States have in-
cluded (1) DDT dusting of rat runs, burrows, and
harborages to reduce flea infestation among rats;
(2) anmtirat sanitation to starve and disperse rat
populations by making it more difficult for them
to obtain food and harborage; (3) rat reduction
through poisoning, trapping, and gassing to reduce
the over-all rat population; and (4) ratproofing of
buildings to keep rats away from the normal human
environment and to exclude rats from food and
shelter.

Bubonic plague, more deadly than murine typhus
but much less prevalent in the United States, also
is associated with rats and their ectoparasites,
again primarily the oriental rat flea. Thus typhus
control activities, particularly in areas adjacent
to foci of plague, insure protection against the
spread of plague by lessening the likelihood of it
being transmitted from wild rodents, principal
reservoir of the disease in this country, to domes-
tic rats and thence to humans.

As indicated in table 6, cooperative typhus con-
trol operations are concentrated in 11 southern
States which embrace the commonly considered
endemic part of the United States. A condensed
summary of operations in the same 11 States during
the period 1946-49 is presented in table 7. Control
operations in each instance (fiscal year 1950
and 1946-49) encompassed DDT dusting, ratproofing,
harborage removal, rat reduction, and antirat sani-
tation. During the earlier years of the program, DDT
dusting was practiced on a county-wide basis in
those counties of high typhus incidence as measured
by morbidity and mortality data. Counties qualifying
for control under the standard formula were desig-
nated “‘preapproved counties’’ and eligible for CDC
aid in typhus control operations. The basic formula
remains operative, but in recent years DDT dusting
has been practiced more on a selective than on a
county-wide basis. In this approach, control efforts
are directed toward known or suspected foci of
infection and effective over-all control is obtained
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Table 6

SUMMARY OF TYPHUS CONTROL ACTIVITIES IN 11 SOUTHERN STATES
FISCAL YEAR 1950

Ectoparasite Control Supervision, Education Man-Hours
(DDT Dusting) Ratproof ing Rat Reduction Training, Evaluation All
STATE mdounties Premises | Projects | No. of Poison Bait* | Poison Water* Man-Hours Expended e
Reporting| Dusted* Reporting| Establishments| No. Premises | No. Premises CcDC Other CcbC Other
Alabama 9 95,559 - - 64,753 14,658 7,962 3,694 18,054 65,646
Arkansas - - 3 143 6,150 - 2,168 - 4,434 14,222
Florida 15 46,322 4 457 8,177 2,436 13,260 8,241 217,330 61,309
Ge?rgia 31 72,158 7 299 77,400 3,681 38,783 3,428 56,719 97,326
Louisiana 4 23,271 2 156 2,508 1,375 6,868 5,172 16,468 17,740
Mississippi 10 19,746 - - 82,934 6,163 15,779 2,155 19,971 32,742
North Carolina 8 27,257 6 619 33,082 1,328 5,209 3,335 13,288 41,625
South Carolina 5 1,518 5 324 46 347 12,281 1,129 17,553 11,052
Tennessee 1 4,128 4 532 1,054 - 1,626 1,420 11,236 28,069
Texas 13 26,457 8 1,043 407 14,513 34,993 4,156 69,759 82,650
Virginia 2 2,964 1 213 216 2,897 6,768 3,713 6,768 5,254
Total 98 319,382 40 3,786 279,121 47,398 143,716 39,443 | 261,580 | 457,635

*Average pounds DDT per premises 3.3; poison bait 0.8 lb. per premises; and poison water 1.1 pt. per premises.
**Include inspections and surveys pertaining to garbage storage, collection, and disposal; other sanitation ac-
tivities; and maintenance of ratproofing.




One of the most effective rat control measures i

borages, proper on-
disposal procedures.

within reduced budget limits. Antirat sanitation
measures have been stressed in recent operations,
particularly in connection with ratproofing.

In general, State and local units contributed
labor, poison bait material, office space, and in
some instances DDT dust, while CDC provided
technical personnel, specialized equipment, train-
ing opportunities for State and local operational
personnel, and consultation services. On the aver-
age, State and local contributions amounted to
64 percent of aggregate man-hours expended in
direct typhus control during 1950. Control opera-
tions in the 11 cooperating southern States were
administered through “‘CDC Activities” organi-
zations parallel with malaria control programs.
CDC Representatives in Public Health Service
Regional Offices collaborated in the program,
particularly in relation to training and technical
supervision in the field.

Entomological Evaluation: Since rat ectopara-
sites, X. cheopis in particular, and Nosopsyllus
fasciatus and Leptopsylla segnis in a much less

Table 7

condensed Summary of Typhus Control Operations
in 11 Southern States 1946-1949

Premises |Premises Premises
Fiscal Year | Dusted Ratproofed | Poisoned
1946 450, 667 3,998 115,111
1947 580,067 7,399 278, 362
1948 410,067 4,558 228, 476
1949 374, 465 4,244 296,963

s antirat sanitation, including removal of rat har-

the-premises storage of garbage,

adequate garbage collection, and sanitary garbage

degree, transmit typhus from rat to man, and
X. cheopis and probably several other species of
rat ectoparasites, including lice and mites as well
as fleas, may be instrumental in transmitting typhus
from rat to rat, the incidence of human typhus is
directly related to the abundance of rat ectopara-
sites, especially X. cheopis. The effectiveness of
typhus control efforts, therefore, may be evaluated
by comparing the natural abundance of rat ecto-
parasites involved with their abundance following
the application of control measures.

The natural seasonal abundance of the three
common species of rat ectoparasites (X. cheopis,
L. segnis, and N. fasciatus) in the 11 southern
States (1946-49) is shown in figure 4. It will be
observed that X. cheopis is four times as numerous
as the other two fleas, L. segnis and N. fasciatus,
taken together, and that there is considerable
deviation in the seasonal cycle of the different
ectoparasites. This seasonal cycle of abundance
is of importance in the timing of DDT dusting for
maximum control. Also there is a correlation of
time of dusting and duration of control effective-
ness, since the effectiveness of DDT decreases
with the length of time after application (table 8).
Reference to the X. cheopis curve in figure 4
shows ‘a gradual rise of abundance from February
through July and a decline from the peak to about
the February level in December. Data in table 8
show that in order to obtain satisfactory control
of X. cheopis over an entire 12-month period through
a single application, dust should be applied during
the months of February through May inclusive.

_That is, for maximum results over a maximum period

12

of time, dust should be applied before the seasonal
abundance curve peaks.




Although the seasonal abundance
cycle in the case of L. segnis
(figure 4) is earlier than that of
X. cheopis and DDT dust does not
yield as great a percentage of re-
duction of L. segnis as of X. cheo-
pis, due to the relatively small
number of L. segnis only a slight
reduction in abundance yields satis-
factory control. N. fasciatus is the
least numerous of the three species
of rat fleas involved and is quite
susceptible to DDT dust, which
means that dust applied at any
season yields satisfactory control
for at least 12 months.

Data presented in figures 5, 6,
and 7 indicate the effectiveness of
DDT dusting in typhus control in
the 11 southern States during the
period 1946-49.

During the calendar year of 1949,
15,778 rats were caught alive and
examined for ectoparasites. Over
15,000 of this number came from the
11 southern States in the direct
typhus control program area, of
which 8,363 were taken from the
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areas). Table 9 shows a tabulation
of rats examined, by States and by quarters. A more
detailed tabulation of ectoparasite data’ from the
8,363 rats caught in the 10 percent DDT dusting
area is recorded in table 10. The over-all results
for the eight major species of rat ectoparasites,
as will be noted, were: control of X. cheopis, very
good during first 6 months; control of N. fasciatus,
excellent during all periods; control of L. segnis
and sticktight flea, Echidnophaga gallinacea, and
the mites Liponyssus bacoti and Echinolaelaps
echidninus, poor for the first 6 months and insig-
nificant thereafter; control of the mite Laelaps
nuttalli, good during all periods; and control of rat
louse, Polyplax spinulosa of little or no value.

Comparative studies indicate that 5 percent DDT
dust is about two-thirds as effective as 10 percent,
in terms of reductions in percentage of rats infested
with X. cheopis.

The over-all natural rate of typhus infection in
rats in 1949 from undusted premises was 12.8 per-
cent compared with 16.7 percent in 1948, 21 percent

in 1947, and 32 percent in 1946. Examination of
rat serums from dusted areas (10 percent and 5
percent projects) show the average percentage
positive in 1949 was 9 percent compared with 12.8
percent from undusted areas, or a reduction of
about 30 percent in dusted areas. Thus, while
DDT dusting reduces typhus among rats within
the dusted area the reduction is not as large as
might be expected in view of the excellent rat
flea control obtained through dusting,

A compilation of available data on the incidence
of typhus in rats, by counties, is presented in
figure 8, Reference to the map indicates that the
distribution of typhus in rats is fairly closely
correlated to climatic factors, notably temperature.
There is a decreasing infection rate, for example,
northward from the Gulf and northwestward from
the South Atlantic coastal region. West of central
Texas, which is an area of lowered warm-season
humidity, a sharp reduction in typhus in rats is
noted. These climatic factors, temperature and
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Table 8

CORRELATION OF TIME OF DUSTING (10% DDT), WITH DURATION AND DEGREE OF
CONTROL OF THE ORIENTAL RAT FLEA, “X. CHEOPIS, ” DURING THE FIRST 12

MONTHS AFTER DUSTING IN 11 SOUTHERN STATES, 1946-1949
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: FIGURE 6 -
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Table 9

NUMBER OF RATS CAUGHT. ALIVE AND EXAMINED

JANUARY 1 TO DECEMBER 31, 1949
10% DDT 5% DDT |5% DDT

State or Quarter Dust Dust | Spray |Survey | Total
Georgia 1,018 4,922 0 0 5,940
Alabama 1,317 984 0 0 2,301
Florida 1,469 0 117 0 1,586
Texas 1,346 0 0 | 244* 1,590
Louisiana 542 469 0 0 1,011

w |Virginia 920 0 0 44 964
é’ Mississippi 613 0] 0 0 613
8 North Carolina 530 55 0 12 597
) South Carolina 382 11 100 0 493
Tennessee 198 0 0 0 198
Arkansas 28 0 0 0 28
Kentucky 0 0 0 | 309 309
Wyoming 0 0 0 75 75
Colorado 0 0 0 60** 60
Oklahoma 0 0 0 13 13

a January through March*** 1,285 12,390 72 | 101 3,848
S _ | April through June*** 1,925 | 1,183 | 145 | 151 | 3,404
2 | July through September 2,541 1,816 0 | 175 4,532
: ™ | October through December 2,612 1,052 0 | 330 3,994
. TOTAL 8,363 | 6,441 217 | 757 | 15,778

*From Brownfield, Tex., Plague Typhus investigation project.

*sFrom Denver plague ecology investigati

ons project.

sesFigures for the periods January through March and April through June differ

from those given in certain previous repor

ts due to the subsequent receipt of

additional data, especially from Virginia.

humidity, tend to influence the abundance of rat
ectoparasites and there is a direct correlation of
ectoparasite abundance and the incidence of typhus
in rats.

In addition to direct typhus control activities in
11 southern States, during the past year a program
of rat control was camied on in 15 Eastern and
Western cities in collaboration with State and
local health agencies. Surveys, training and edu-
cational projects, ratproofing, and antirat sani-
tation measures were featured in this program.
Activities varied in extent and emphasis in differ-
ent localities. They were centered in the larger
cities and directed toward prevention of the spread
of rat-bomme diseases into new areas through the
development of technological information concern-
ing rat populations and degree of infestation, and
toward the promotion of rat control programs under
State and local health department supervision. In
the Westem States, foci of plague exist among wild
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rodents and in areas where this is true there always
is the danger of the infection spreading to domestic
rats and thence to humans. Rat control, especially
in population centers where domestic rats may
come in contact with wild rodents, therefore is the
surest and most economical way to erect a barrier
against potential epizootics of human plague.
Moreover, rat control offers protection against
other rat-borne diseases, some of which are be-
coming increasingly important from the standpoint
of public health. Rickettsialpox, for example,
though not widespread, is a rodent-borne (primarily
house mouse) disease that requires attention; and
there are others. Thus, rodent control is important
in public health apart from typhus and plague.

In Minnesota, Oklahoma, and New Jersey, sur-
veys were made to determine the size of and under-
lying factors in domestic rat and mouse problems.
Center personnel were detailed to assist in surveys
and in the formulation of recommendations. In
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Table 10

ABUNDANCE AND CONTROL BY 10% DDT DUST OF THE IMPORTANT SPECIES OF RAT ECTOPARASITES
IN 11 SOUTHERN STATES 1949

Spec_ies Undusted Dusted 1 Day to 6 Months Dusted More Than 6 Months
of Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- oOct-
Ectoparasite Mar. June Sept. Dec. | Total || Mar. June Sept. Dec. | Total|Fercent|| yar  jupe Sept. Dec. | Total|Percent
No. Rats Examined 618 926 1091 724 |3359 || 168 799 1179 1303 | 3449 |00ntrolliT499 500 271 585 | 1335 |Control
Percentage of Rats Infested
X. cheopis 23 21 33 30 27 3 4 9 8 7 73 3 20 12 16 12 57
N. fasciatus 9 7 . 1 4 1 0 . 0 » 97 * 0 0 y * 95
L. segnis 8 8 2 5 5 0 4 1 8 4 16 13 2 2 15 10 None
E, gallinacea 7 6 4 3 5 1 5 4 8 6 None 11012 3 14 11 None
L. bacoti 13 20 12 9 14 11 13 8 12 11 20 15 28 9 19 17 None
E. echidninus 12 16 13 16 14 2 7 10 10 9 38 15 4 4 19 13 9
L. nuttalli 12 10 15 24 15 2 3 5 4 4 73 2 1 4 3 3 83
P. spinuloaa 28 27 29 32 29 39 34 32 37 35 None 41 42 19 53 42 None
Average Number of Ectoparasites per Rat Examined
X, cheopis 1.8 2.0 2.4 1.5 2.0 e MG P | 0.4 0.2 0.2 89 0.1 1.4 0.6 0.4 0.5 76
N. fasciatus 0.3 0.2 s o 0.1 L 0 s 0 el 98 il 0 0 v s 99
L. segnis 0.6 0.3 5002 0.2 0 0.1 4.8 0.3 0.1 39 0.7 e b 0.4 0.4 None
E. gallinacea 0.5, 1.3 0.5 0.1 0.6 «* 0.4 0.2 0.5 0.4 44 0.8 0.3 0.4 2.4 1.3 None
L. bacoti 2.1 4.1 1.0 0.6 2.0 0.4 0.9 1.0 0.9 0.9 54 1.5 2.0 0.4 1.3 1.3 36
E, echidninus 0.6 0.9 0.7 1.0 0.8 ** 0.4 0.5 0.5 0.4 44 1.1 0.3 0.3 1.8 1.1 None
L. nuttalli 0.9 0.5 1.9 3.0 1.6 s e 0.5 0.3 0.3 83 i w402 0.1 0.3 84
P. spinulosa 5.9 2.4 3.0 1.6 3.1 3.0 2.8 2.0  2.612.5 20 4.1 3.7 1.4 4.8 3.8 None
* - less than 0,

* -~ less than

0

5
.0

5
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FIGURE 8

INCIDENCE OF MURINE TYPHUS FEVER ANTIBODIES IN NORWAY AND ROOF RATS
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When outbreaks of rabies in dogs occur mass immunization
of dogs in the area yields control within a relatively short
period. AboOve: One of the cooperative clinics the Memphis-
Shelby County, Tenn., Health Department operated during
a mass immunization program in that area. Right:veterinarians
assisting in the immunization of dogs at a Denver, Colo.,
clinic during rabies epizootic there.

llinois, especially in the Chicago area, stress
was placed on training sanitarians and building
inspectors. In Columbus, Ohio, a program of block-
by-block ratproofing of business establishments
was begun. Training opportunities were afforded
47 Ohio sanitarians, most of them in the Columbus
area, Rat control programs were initiatedin Wichita,
Kans.; Des Moines, Iowa; Omaha, Nebr.; and Grand
Forks, Minot, Bismarck, Rapid City, and Deadwood,
N. Dak. Ratproofing and attendant antirat sani-
tation programs were carried on in Salt Lake City,
Utah; Denver, Colo.; and Spokane, Wash.

In these operations Center personnel rendered
consultation services, assisted in training and
other educational activities, and served in super-
visory capacity. Control activities, encompassing
antirat sanitation, rat reduction, ratproofing, sur-
veys, and training, were conducted in varying
degree in the following areas: California, Colorado,
Idaho, Illinois, Kentucky, Minnesota, Montana,
New Jersey, New Mexico, Ohio, Oklahoma, Oregpn,
Utah, Washington, Midwest, District of Columbia,
and Hawaii. Man-hours expended, State, local and
CDC, totaled 236,457 with State and local agencies
contributing 80 percent and CDC 20 percent.

RABIES: The Center’s role in rabies control is
one of assisting States in the several activities
involved, through the assignment of personnel for
training purposes, providing professional and
technical services in connection with surveys,
coordinating activities and formulating a national

953873 O—51——4
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pattern for rabies control, developing technological
information concerning rabies and its control,
cooperating in the investigation of outbreaks and
their suppression, supporting educational programs,
and in rendering diagnostic and other laboratory
services.

Twenty States now operate rabies control pro-
grams. Ten other States have requested CDC assist-
ance in inaugurating long range control programs.

Fifteen States reported no rabies in 1949 while
the highest incidences reported were in Indiana,
Kentucky, Ohio, Texas, and Georgia, in that order.
The number of reported cases in animals in the
United States declined from 8,508 in 1948 to 7,597
in 1949, Over 3,000,000 doses of canine rabies
vaccine were used during the past year,

In response to requests from the respective
health authorities, the Center assisted in dealing
with epizootics in northern Louisiana; Denver,


































































































































































